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WEB OBJECT MODELS 



I7117T n OF THE INVENTION 
10011 The present disclosure relates to exposing object models to Web- 

based clients. 

^ ^l^l^^.pniTNn OF THP INVENTION 
[0021 The commercialization of the Internet has greatly increased the 
number and variety of Web-based application programs. From information 
repositories to retail shopping sites to home banking, web-based application are 
changing the way businesses interact and the way individuals interact with 

business. ^ „ 

[003] A Web service is an appUcation that is a Unifom Resource 

Locator (URL)-addressable resource that returns information to requestmg 
cUents. A Web service may be integrated «ith other Web services using Internet 
standards. A common protocol used in implementmg Web services is the amp e 
Object Access Protocol (SOAP), which is often implemented as Extensible 
Markup Language (XML) over Hypertext Transport Protocol (HTIP). W.th the 
gain in popularity of Web services, open, standards-based protocols, such as 
XML on fflTP, are becoming ubiquitous. Proprietary protocols, such as the 
Distributed Component Object Model (DCOM), may be used by only a sma 1 
number of Web-based appUcations. Other protocols, such as the Simple Network 
Management Protocol (SNMP), may not be readUy usable in appUcations and 
lack support for strong security models. 

10041 If a Web-based application program is implemented accordmg to 
any of these protocols, both the server portion and the client portion must adhere 
to the protocol in order to communicate. Not only must the initial appUcation be 
programmed according to the protocol, but any new cUents seeking sen.ce from 
the server portion must also be programmed accorfing to the protocol. 
Depending on the protocol, this may require instaUation of additional Ubraries of 
sofbvare on a prospective cUent system, which may be costly. Furthermore, 
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protocols such as SNMP. DCOM, .Net Remoting, and Remote Method Invocation 
(RMI) either don't provide enough security or provide so much security that 
cBent cannot function in some environments. 

.j^ntipH/^ pynFTH BiTUVKNTION 
[0051 The various embodiments of the invention provide methods and 
apparatus for exposing an appUcation object model to web-based cUents. Each 
Hm-form-processing request received from a client by a web server ,s parsed 
for property names. As the property names are obtained form the HrTP^onn- 
proLsing request, the objects in .he object model a. traversed. When the end 
of the HTTP-fonn-processing request is reached and the object model is 
traveled, a selected property of a referenced object is returned to the chent. 

[0061 in another embodiment, an apparatus exposes an apphcauon 
object model to web-based clients. The apparatus includes means for par^ 
each HTTP-form-processing request received from a cBent by a web server, and a 
means tor traversing objects in the object model in response to property names 
obtamed from the HITP-tomi-processing request. A selected prop^ of an 
object in the object model is channeled through a means for returning data from 
the apparatus to the client. 

[0071 The above summary of the present invenUon is not intended to 
describe each disclosed embodiment of the present invention. The figures and 
detailed description that foUow provide additional example embodiments and 
aspects of the present invention. 

np,Frp.7«ri HPTinNOF ''-?l',""*WIN«?S 
[0081 Otiier aspects and advantages of the invenUon will become 
apparent upon review of the Detailed Description and upon reference to die 

drawings in which: 

[0091 FIG. 1 is a functional block diagram ttiat illustrates a dient-server 
computing arrangement in ac«>rdance witii various embodiments of the 
invention; 



2 



.,To,.o Express Mail ER048647876US 

Attorney Docket RA 5575 (USYS.061PA) '^^ 

Customer Number 27516 

[00101 FIG. 2 iUustrates an object model that serves as an example in the 
discussion of exposing an object model in the following figures; 

[0011] FIG. 3 illustrates an example of a process for parsing an input 
HTTP-forms-processing request in accordance with various embodiments of the 

invention; . 

[00121 FIG. 4A iUustrates an example of a process performed for an 
HTTP-forms-processing request seeking a value from an appUcation object 

[00131 FIG. 4B iUustrates an example of a process performed for an 
HTTP-fonns-procesdng request seeking a reference to an objert from an 

appUcation object model; 

[00141 FIG. 4C iUustrates an example of a process performed for an 
mrP-forms-proc^sing request seeking to invoke a method of an apphcaUon 

object model; j r 

[00151 FIG. 4D iUustrates an example of a process performed for an 

HTIT-fonns-processing request seeking to invoke a method of an apphcation 

object model and pass an integer parameter to the method; 

[00161 FIG. 4E fflustrates an example of a process performed for an 

HTIT-fonns-processing request seekmg a reference to a transiem object of an 

appUcation object model; > , , ,„ 

[00171 FIG. 4F iUustrates an example of a process performed for an 
HTTP-forms-processmg request seekmg a reference to a long-Uved object of an 

application object model; and 

[00181 FIG. 4G is an example of a process performed for an HTTP- 
forms-processing request seeking and accessing an event queue used m 
combination with an appUcation object model. 

P FTAii.F,D p MrRipnoN 
[00191 no. 1 is a functional block diagram that illustrates a client-server 
computing arrangement lOO in accordance witi> various embodiments of the 
mvention. An object-oriented appUcation program, mduding an appUcation 
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objert model 102 to be exposed, is hosted by a web server arrangement 104. M 
HTTP eUent 106 is configured to access the funcUons and data provided by the 
appUcation v«th reference to appUcation objects defined accor^ng to appbcatton 
object model 102. The HTTP cUent and Web server arrangement 104 are coupled 
via a network 108 such as the Internet or an Intranet. 

10020) Access requests ftom the HTTP client 106 may be submitted by 
way of imP-forms-processing requests, for example, HTTP GETandiWtom 

processing requests, addressed to the web server arrangement 104. The HTTP- 
forms-processing requests reference the application name, and the apphcation 
includes a Web object model 110 that parses incoming HTTP-forms-processmg 
requests for the appUcation relative to the appUcation objects 102. In paring an 
HTTP-forms-pracessing request, ttte Web object model obtains an application 
name fi^m the HTTP-forms-processing request and begins with an initial object 
that is associated with the appUcation name in a Web configuration file 112. The 
name of tt.e initial object isusedbytiie web object model as tiiestartingpomtfor 

navigating the object model. 

[00211 AppUcation object model 102 represents botii tiie information 
that defines the objerts. relationships, data types, and methods of the object as 
wen as the data objects instantiated by and to which values have been assigned by 
tiie appUcation logic. The Web object model 110 is a set of objects installed m 
association with the appUcation object model. The Web object model receives 
HTTP-forms-processing mjuests that reference die appUcation objects and 
processes tiie requests against tiie appUcation object model and associated 

objects. ^ n^. 

[00221 The Web server arrangement 104 may include one or more data 

processing systems tiiat are configured with Web server software such as ASP 
Net from Microsoft, which provides an environment for hosting Web-accessible 
appUcation software. THose sMUed in the art will appreciate that the vanous 
embodiments may be adapted to work witii other enviromnents for hostingWeb- 

based applications. 
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[0023] The HTTP dient 106 may be a software component hosted by an 
implementation- suiUble computing arrangement. The software component may 
be configured to generate HTIP-forms-processing requests that reference objects 
in the application object model. 

C00241 FIG. 2 iUustrates an object model that serves as an example in the 
discussion of exposing an object modelinthefonowingfigures.n.e object model 

200 models people and the cars they own. Any given person may own one or 
many cars. The model assumes that an application exists to host the model. 

100251 Each Car 202 is owned by a Person 204, and a Person may own a 
collection of OwnedCars 206. The OwnedCars are maintained by an A^ayUst 
208 It will be appreciated that lEnumerable is an interface m the .Net 
framework. A class that implements this interface, for example classes 210 and 
216 can be thought of as a collection. Such a dass supports iteration through its 
elements. The various embodiments of the invention treat a class that supports 
lEnumerable as follows. lEnumerable classes may be considered value t^es- 
Example value types include integers, strings, and user-defined structures. When 
an instance of a class implementing lEnumerable is encountered, a process 
iterates through the elements of the underlying collection and returns the XML 
representations of those elements. In implementations using a framework other 
than flte .Net framework, there are interfaces comparable to lEnumerable on 
which the collection-handling logic may be triggered. 

[00261 The PersonCarAppUcation 212 is used as the initial type through 
which the object model 200 maybenavigated, and peoplein the object modd are 

modeled with PersonCoUection 214. Th. PersonCollection is maintained by an 

Arraylist 208. . 

[0027] IPersonEvent 220 is an interface that represents the event that is 
generated when a person is added to the PersonCollection 214. PersonCollechon 
2H is indirectly rdated to Person 204 through ArrayUst 208. It wiU be 
appredated that Arraylist is a spedal .Net-spedflc collection dass that 
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taplements an "tafimtely" expanding array. Similar consttucts e=dst in 
frameworks other than the .Net framework. 

[00281 Each of the objects has various attributes and methods, the 
names of which sufBdenUy explain the respective meanings. 

100291 FIG. 3 illustrates an example of a process 300 for parsing an 
input Hm-forms-processing request in accordance with various embodim»ts 
of the invention. When the Web object model no receives an HTlT-fo^ 
processing reques, the request is processed against the applicahon object m^d 
and insta^Uated data objects. A request may be generally used to ass:gn data 
le to an attribute of a data object, obtain a value of an attnbute obtam 
Terence to a data object, invoke a method of an object, or reg^ter for event 

""301 The parsing process sets a currentObject to the initialObject 
^ed in the Web conflation file xia (step 302) . and a 
lentProj^rtyName is set to the next property name from the ^^^J^ 
forms-proc^sing request, for example a URL (step 304). An example of a URL 
subnutted for processing against object model 200 (FIG. 2) is: 

http:/Aocalhost/PersonCarAppUcation/People/5/Name 

[003ime current object is initiaUy set to PersonCarApplication (FIG. 2. 
and the next property namePeopleis assigned to currentP^pertyName. 

100321 until the cmrentPropertyName is set to null, the mput requ^t 1 
totherpa.ed(step306).ThecurrentTypeissettothetypeofthecurrentOb^ 

(step 308). For example, the initid current object .s of type 
PersonCarAppUcation. 

(00331 If the currentlVpe contains a property with toe 
ourrentPropertyName (step 310). then the currentObject is set to the object ^ti. 
rcurrenZertyName (step 3x2,. For example, the PersonCarApphcaUon 
includes a People property, which is the currentPropertyName, and the 
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.^ntObject is set to People, l^e eu.entPropenyNan>e is to set U, *e^^ 
property name in the HTIP-fonns-proeessing request (step 320). For example, 
,h. mrrentPropertvName is set to "5" from the example URL. 
* in one emboament. selected properties may he designated as 

.eingi aceessihle to tnrPcUents. For example. thePersonohi^^^^^^^^^^ 
a o^ditCardNumher property. If in an HTTP-forms-pro-ssmg -^^^^^^ 
the CreditCardNumber and the WebVtsible property .s set to false, the p»se 
r::rl.thea„ent0.eettothepropertyofthe— pertyHame 

L3ta)andanexception=onditionisretumedtotheHnPcUent. 

Cssi Because the current object People does not have a property that 
matcherie IrrentPropertyName of V (step 3H), the ^ 
!d7o be the value of an indexer. "fte property name assoaated with an 
W a property from the .Net framework, in which one 

,ndexer.s Item ^ "^^;"4;„3i„, ,et to currentPropertyName 
embodiment is implemented). The maexerva ^fr„nced by the 

(step 316), and the currentObject is set to the object 
':::.:viue(step3t8,.Inthee.mpleobjectmodelaooan^^^^ 

People property is of type PersonColiection .u. wht* mclud^ ^^'^L 
Thpr-nrrentProoertyNameisusedasanrndextotheArrayUst 

of people's names. The currentProp rty ^^„a,„pertyName is set to 

tosetthecurrentObjecttotheoboectmd^S^^e^n J 

Name which is the next property name from the UM, (step 320J 

Name, and the currentObject is set to the property f the currentOb.ec 
referencedbythecurrentP.pertyName«he^ueofN^^^^^ ^^^^ 

[0036] When the end of the UKi. 
CetNexLpertyNamePromt^KL method returns "-^^ ^ 
eurrentObject is in hand. There may be some unprocessed .nformaUon left 
tViP URL strine related to invoking methods. 

^0^7 Tlte process continues by obtaining a description of any method 

is to be invoked (step 3.* ™^ ^^'^ ^^^t Z2 

^eter types, and parameter values. Parsing of tite meti^od description 
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includes any parameter ^ transtonnation. mat o»ar as part of the "To" 

""""Toose, -fte process checks whether there is a method (step 3^4), and if 
nht^nins the actual method form the currentObject type (steps 
TTr T— dLriptionPrommLuses re^ egressions 'o 
ra;:ar:ri:tothemethodnameandparame^^^^^^^^ 
abo finds any "To" functions and appUes those tocuons to the 

™,.meter string values to come up with the parameter types. 

parame er *mg ^^^^ ^^^^ held m 

«.emeld:sStion(step330).^ect^ntOhiectisupdated«ithanyreturn 

,0040, At this point, curr^tObiect holds the uaiue or re/erence type (in 
.MUrrberetLedtothe*. ^^^X^:^:^^ 
strings, and user-defmed stmctures. ObjecU ^^^"^^^ ^ 
XML using a reference-string representation v^eh . -P^^ 
^er«.eed object. If .he currentObjeC ,s null (step 33=^^ ^ is formatted 

11 .trini (sten •?-?4). otherwise (step 336). *« "^t™^™"^ 
to a nun string istep jjt;. oAdand346). 

to the type of the currentObject (steps 338, 340, 342, 344 ana 34 I 
according to the t^e ot j^,, 

FormatValuelVpefo'™^''^™''''""^ from the 

v,^ likewise FormatReference-IVpe . assistance 
Snce^^ (see .0. 4B). formats an XML string that describes the 

[0041] At step 34 1^ stream method is assumed 



client. 



,oo«21 nos 4A-G illustrate various processes perfonned on various 
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J 1 ivir , 102) Dashed, non-directional lines represent 
appUcation object model (FIG. i, 102). ^ • i„g 

-«°^-^°-'"^:r^:r ltLa, Unes between 

""nrlT Jrltrol ^l data between components, ^e 
components repr^n fl w 

p^eessesaresb^asb.^*^^ ^ — o. a process perTc^ed for ^ 

HTrF-torms piu^ & rhp HTTP client 106 submits an HTTP- 

ae^ned - — , tbe e^ple 

forms-processmg request seenins a va 

request described above in association with flG. 3: 

http://localhost/PersonCarAppUcation/People/5/Name. 

HTTP handler .0. pa«es .e^r^est .d t...es 
object model as described above in assoctation wtti. ^^-jJ^J^ ^^^ 
Jue type, tite KTTP handler encodes the value mto XML and retir 
encoded valueback to the HTTP cUent (step 408). 

roo451 FIG. 4B illustrates an example of a process perform«l for an 

appUcation 400. ObjecK ot „g ^^^43 an HTTP-forms- 

reference string representation. The HTIP cUent 
processing request seeMng a reference (step 4-). for example. 

http-.//localhost/PersonCarAppUcatton/People/5 

,00461 The HTTP handler 404 parses tite request and trave^es the 
[0046] ine ni urr q (steo 424). For a non- 

object model as described above in association witii FIG. 3 (step 4 4) 

r ihP HTTP handler 404 calls on a reference manager 426 to generate 
valuetypes,theHriP l«nm 4 4 ^^^^^ ^^^^ 

a unique reference identifier for the rete ^ 
embodiment, a globally unique identifier (GUID) is used P 
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Terence. UseofaGUIDreduce.4eeha„ce*aUomeo„e.ouldr^o2J- 
object refer«.ces. «hich may be useful if sensiUve data :s exposed, Tl.e Refa^ce 
X^r 4.6 re^sters the ^<^^ reference idenUfier in a Refs URI co^ct.cn 
rlch isacLbletotheHrrPcUent. Por example, the returned URI may 

be: 

[00471 hHp:/Aocalhost/PersonCarAppUcation/Rafs/DE7994Do-oB09- 
4aea-Bi5C-A83928iFB388. 

[00*81 Tb. mi? dient may then submit this HTTP request to fte HTIP 
handleronsubsequentreferencestootherpropertiesofthec^ject^^ 
reaue^ the HTIP handler consults the Refs URI coUecUon for a matching 
Tdi and uses an associated pointer to obtain the obiect ^ may reduce 
the time required to parse a request for an object 

[00491 FIG. 4C illustrates an example of a process P;*™^/" ^ 
HTTP-fonns-processing request seeing to invoke a method of the appU.tt^^ 
The HTTP dient 106 submits a request that references a method m the 
application object model. For example, the request may be: 

http;//PersonCarAppUcation/People?AddPerson;JohnDoe 

[0050, The HTTP handler 404 P-es the request and traverses the 
obiect model (step 43.) to find that AddPerson is — ^Tmrdls 
T^e -r signals that AddPerson is expected to be a method. Tlte method « 
LKed(step436)withtheparametersspecifiedinther^uest<^^ 
name -John Doe.- Parameters to a method are separated by • ^^^ZZ 
AddPerson «*es a name and crates a Person .04 instance and adds tt to the 

^^"aTrrluemaybereturnedfroman — methodandthen 
to the urn- cUent. In one embodiment, the process of FIG. 3 may be nested 



10 



Express Mail ER048647876US 

Attorney Docket RA 5575 (USYS.061PA) 
Customer Number 27516 

«fl»n a bio* that matches exceptions (not shown). Failure of any part of the 
:^;p*iltoanex.pUonishandledinthecatchl,loeK.AneKcept.on. 

type «ith fields that describe the problem and whe. .t occurred 
reConis — inthesa^e^annerasavaluetypeandstrearnedbac. 

to the HTTP client. 

,00521 FIG. 4D illustrates an example of a process performed for an 
HTTP Jls- Uessl. request seeMng to htvoKe a method of » apph^n 
Xsaanl^erparametertothemethod. B-useth— h^L"^ 
fnrm, nrocessins requests is a character string, any non-sUr.ng parameters 
::i::t:r*e:pproprlatetypebeforeinvoi.nstherefe.ncedmet^^^ 

example, the HTTP cUent may submitarequest(step442)such as. 
http-.//PersonCarApplication/People?GetPerson;ToInt(i) 

,00531 The HTIT handler 404 parses the request and finds that 
OetPer^ i method of PersonCollection (step 444). Because the GetPer^n 
:ir:.es a smgle integer as a parameter, the — — the 
T . ..,rin=-i"toanintegerbeforeinvoldngthemethod(step446). 
character strmg 1 toanmteg u„,,erofmethodssuchas 

,0054] ItwiUbeappreaatedthatthereareanunu 

the .Net framework class. 

roo551 FIG. 4E illustrates an example of a process performed for an 
[0055] f 1^. 4 ^pfpT-ence to a transient object of an 

HTTP-forms-processing request seekmg a reference to a ira j 

V model In one embodiment, the Web object model iio 
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garage coUected. When a transient obiect is garbage coUeCed *e space 
i^ed to storage of a transient object is freed for oti>er - ^-^•"^^ 
object. oncecreated.existsforthemeUn.eoftheunderly>ngappi,ca^^^^ 

C005« When a cUent seeks mstantiation of a transient object a smtab e 
^ request is submitted to the HTTP hanger 404 (step 45.)- And e^cantple 

request is: 

http://localhost/PersonCarAppUcation/Example'mnsientObject 

,00571 The Hm hanaer parses the request and navigates the object 
.ode, step454). l^eE^ple— Object property.— 
object 457 and returns the transient object to the chent (step 456). The HTT 
r Ln caus« the Reference manager 426 to create a unique GUID 
::^::e i—for the transient object Cstep 4S8). - - 
returned to the client for use in subsequent references, and the reference 
maintained in the Refs collecUon as described above. 

" The Reference manager 4a6 maintains the reference as a ^ng 
^eren e for a selected period of time (step 460). Tbe selected penod of hm 
tThnplementation dependent and selected by either the programme or 
Z A reference that is a strong reference U not subject to garbage cdfecUo. 
r reference manager ch^es the strong reference to a weak reference ^e 
Z^^oi tim! has passed Cstep 46a), which makes the transient ob,e. 
:,alforgarbageconectionCstep4a4).^eRefer«.cem^«^^^^^ 
transient andlong-Uved objects in the samemamter. PenodicaUy it traverses the 
—es that it holds and deletes those whose target objects have 

^^Crmrachentsubsequentlysubmitsanotherrequestforac^^ 

ttie tralient object (step 466). the Reference manager 4.6 resets the t^ 
L time period for which the strong reference to the transient object is 
1^ (step 468). Each access essentiaUy prolongs the UfeUme of the 
transient object. 
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[00601 FIG. 4F fflusttates an mmple of a process P^fo^ji ^ 
HTTP-fonnB-processing request seeking a reference to a long-bved (a non- 
::^ent)o;ectofanappUca.ioncbiect.oae..A.ong-.v^o^^^^^^^ 
U«t continues as long as the application is runmng- Tl-t ^^^'Lct 
associated data are maintained regardless of dient access requests to the ob ec , 
iXtiect is not subject to garbage conecttonwl^e the appUcat^n 
Cuvedobjectsarereferred to as-appUcation objects- since thebfetnneof the 

object terminates with teimination of the appUcation. ^r, , 

[00611 When a dien, seeks instanUation of an apphcaUon object 8.^ 
stable HTTP request is submitted to the HTTP handler 404 (step 484). An 
example request is: 

httpV/localhost/PersonCarAppUcation/People 

[00621 Tlie irrrP handler parses the request and navigates the object 
modeuI p4 6).T^ePeoplepropertyinstantta.esanappUca,ionob3ect48.and 

model isiep 40 ; , , . ^^q^ The HTTP handler then causes the 

^U^theobjecuot^ec^^^^^^^^ 

Reference manager 420 to creaie d uiu4u 

Reference manger 4.6 maintains the reference as a s^ 

^er^Ie fo a selected period of time (step 49^). A reference that . a stro^ 
irc^isnotsubjecttogarbage collection. Tl-ereterencemanagerchangesme 

™fLce to a weak reference after some period of time has passed (step 

r4rHtL,theappUcationobjectisnotsubjecttogarbagecone.^ 

iUsthedurationoftheapplicaUonthatcontrols,helifetimeoftheob,ect 

[1« When a dient .bsequenUy submits anottrer request for access to 
..eapJLuon object (step 496), .heReferenceman.er 4=6re.ts^^f^of 

L toe period for which the strong reference to the apphcatton object rs 
::n":er(step 4,8). ™s is performed for ease of implementaUon even 
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^ fl.e application object is not subject to garbage coUection even «hen the 
strong reference is changed to a weak reference. 

[00651 FIG. 4G is an example of a process performed for an HTTP- 
fo^s-processing request seeldng and accessing » ^"1;^:, 
appUcation. In one emboament an event queue may be created at tixe request of 
iScUen, Where the event queue objectmodelmaybeimplementedaspart 

L appUcation object model .oa (FIG. ^e event queue o^ect mod. 
Ldes 1 EventManager 5.. with a method for creating an EventQueue 514. 
M icln-generated event is logged in a GenericEventSini. 5.6. 

instantiation of Event structure 518, and posted in the Event Queue. 

t0066I Because HTTP is a cUent-initiated protocol, a server c n^o 
initiate event notifications directiy back to a cUent. The cUent must poU th 
server for events. Tbe Web object model uo exposes ti.e EventManag^ mi for 
ZpLons. T.e EventManager provides a meti.od 1^ w^cb chents can 
createanEventQueuetowhichservereventsmaybedehvered. 

T.067, For an HTTP client to obtain events from ti.e apphcaUon, ,t first 
submits an KFTP-forms processing request to create an event queue (step 5-)- 

"^^^l^^ersonCarAppUcation/EventManager^C.^^^^^^^^ 

t00681 Whne not shown in tius FIG. 4G. it wiU be appreciated that this 

.quest is parsed by the HTTF — " J .r^:"* 
EventManager 512 returns the requestea ..ventCJueue ob,-t .0 1. 

in response to the request. .fe^nce type and has a single 

[00691 An EventQueue 5H 's "self a reference type 
property called Events that is a value type coUection of Event 5.8 objects Once 
pShe Events in ti>e Event(3ueue are removed so ti«t subsequent polls 

provide newly queued events. mtprfaces 
100701 AppUcation objecU are required to expose events via mteifaces. 
^ese Objects are also assumed to expose a method by which to reg^er tite. 
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events. A registration method may be invoked (step 5=4) with an HTTP-forms- 
processing request such as: 

http://lo<:alhost/PersonCarAppB<=ation/Peoplemegi^er;ToEvent(IPerson 

Event,EventQueueReference) 

100711 The method takes one parameter. TOs parameter is an event 
object c^ted through the ToEvent conversion function which takes ^ 
paLeters. The first parameter. IPe^onEvent. is tite name of tite mterface ti.t 
'ports the events exposed by the given object. The second parameter 
ZIoueueReference. is a UKl referee to the event queue to whtch event 
notifications should be delivered. 

100721 From the input arguments a generic event interceptor .s formed . 
for example. GenericEventSink 5x6. for tite specified interface. Tins interceptor 
I registld with the appUcation. As the appUcation deUvers events to *e 
Ler:eptorCsteps.6,,ti,einterceptor,ueueseventdescnptionsto*^^^^^^^ 

EventQueue (step 5.8). T^e cUent may poll the EventQueue — ^ J 
HTTP GET request witi. reference to the EventQueue (step 530)^ The even,, 
presently in ttte EventQueue are XML formatted and returned to the chent. and 
the EventQueue is purged of those events. „ . 

,00731 -ntose skilled in the art win appr-iate that various altemahve 
computing arrangements would be suitable for hosting tire processes of *e 
different embodiments of tire present u>v«.tion. In adation tire process^ ^ 
he provided via a variety of computer-readable media or dehvery chamrds ^ 
as Lgnetic or optical disks or tapes, electronic storage devices, or as apphcatron 

services over a network. j u „ 

[00741 in addition to tt>e embodiments of tire invention descnbed above. 

otirer aspects and embodiments «111 be apparent .0 those ^^^^J^""^^^ 
consideration of tire specification and practice of ti.e invention ^.^^osed her..n^ 
It is intended tirat tire specification and iUusti^ted embodiments be considered as 
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examples only, with a mae scope and spirit of the invention being indicated by the 
following claims. 
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